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ABSTRACT

This pafper reports a model of the impact of teacher
behavior on student achievement. Estimates of the model's efficiency
are obtaine” and its utility tested on a second set of data.
Methodological and theoretical frameworks are from sociologists
interested in contextual affects phenomena. Data were collected from
374 students during 1971-73. Using standard regression procedures, a
model was constructed of the relationship between teacher behavior
and student outcowmes for 1971-72. The model was verified on 1972-73
data. The findings are ambiguous. The first year model is
satisfactory as a post hoc predictor. It is less satisfactory applied
to the second year data. The methodology, however, is an advance for
the study of the consequences of administrative behavior on the part
of teachers. (Author)




behavior,

The appropriate model, then, should describe much more than mean
differences between rooms., It should also describe the effects of various
dimensions of teacher behavior on individual studeat outcomes while at the
sape time considering the characteristics of the i{ndividual student. To do
this requires 2 modeling technique capable of handling individual and
classroom level variables simultaneously, *gression analysis, which is the
most general form of the analysis of variance as commonly used in elducational
research, meets these specifications.

There are good reasons for researchers to be concerned with the unit of
analysis issue--particularly the level of aggregaticn on the "output" side
of the equation. First, multi-level anaiyses of the schooling process
correspond to our general impressionz of what the classroom teaching process
is all about., Second, to study only classroom means is to invite wisleading
arsvers,

To illustrate the latter point we draw on a paper Ly Rosenshine and
Furst (1971), "Research on Teacher Performance Criteria." In their attempt
to synthesize some of the research cu teacher effectiveness, the authors
utilize the rubric "process-product” studies to describe ", . . {nvestigations
which attempt to relate observe? teacher behaviors to student cutcome

”

measures. These st:udies are correlational in nature,

The correlational studies cited by Rosenshine and Furst appear to be
based on classroom means. A teacher behavior {s noted, mean classroom
learning {s compuzed, and correlations between the teacher behavior and mean

student learning are calculated over a sampie of classrooms. The correlation

(squared) can be interpreted as the amount of variance in "mean" learning
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ie Xhtroduction

In this paper we will examine three procedurss that educativnal
researchers can use to analyze quantitatively ‘' he extent to which modifi-
cations of specific teacher behaviors lead to changes in pupil achievemeat.
This is not a simple task. It requires deceat descriptions of the behaviors,
appropriate statistical tools snd msasures of student outcomes that are
worthvhile examining., Our data, collected in the course of an evaluation of
the relationship between the organizational structurs of schools and student
a‘hievement, is not eatirely appropriate for the issues we wish to deal with
in this paper. Therefore we can only suggest paths that this research might
take in the future.

Our msjor argusents ars as follows:

1. It is possibic, using multiple regression analysis, to conmstruct
models of teacher behavior that reflect the view that sous set of teacher
behaviors affect student outcomes,

2. These models can be applied at least three distinct ways, depending
on the kinds of assumptions that one is willing to make adbout the data and
the kinds of quustions that one wishes to address,

Following & brief description of the sample and measurement instruments

ve will exauine each of these issuves in turn,

I, Procedure

a) The Sample

The schools perticipating in our study are located in a suburban
community. The school district is racially mixed (approximately 113 black)
and represents a range of socio-economic backgrounds. As a consequence of

~
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de facto segregation, most of the schools are fairly homogeneous on both

racial and social class indices,

A sample of 14 fifth grade classrooms was chosen from seven of the
elementary schools in the district., The classes were selected to represent
both a variety of social class backgrounds and the spectrum of classroom
organizational styles. Questionnsires were administered to the students
in these rooms on three occasions, The data for the analysis of atudent
outcomes in year one is taken from the first two sdministrations of the
questionnaires, September, 1971, and May, 1972. The analysis of the second
year data uses the test scores collected in May, 1972, as pre-test mesasures
and those collected {n May, 1973, as post-test scores.

As with wbst longitudinal studies there was some attrition due to
students movirg out of the district, illness, etc. Our final sample (N=187)
included only those rtudents for whom there was complete data on all
variables. Several equations were run with less stringeat requirements, but

they do not differ in any significant way from those repcrted in :his paper,

b) The Measures!

i. Achisvement

The achievemsnt measure selected for use in this study was math. The
arithmetic scale consists of 36 items from tha CTBS tests of Computatios,

Concepts and Applications.

11, Affeciive Outcomes
The current trend in the educational literature is Zo attend not oanly

to the strictly cognitive outcomss of schooling, but to also consider

10ther measures of cognitive and affective development were collected
for usa {n the original study. They are not included in the present analysis.

.4‘\
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outcomes that are more appreopriately considered affective.

A seasure of satisfaction with school, adepted from Brajyfield and
Rothe's (1951) Index of Job Satisfaction, was sdministered to the students.
With appropriate modiffcations in the wording of the items, 8 of the
original 18 {tems were included in the final scale, The others were deleted
becauss of low factor loadings and/or the difficulty of traaslating the item
from one context to another. A factor anslysis indicated that the eight

items loaded on a aingle factor,

{1i. Teacher Beshavior

A questionnaire, adapted from Schafer's (1965) Children's Report of
Parent Behavior Inventory, was sdeinisterad to the studeats to assess their
perceptions of their teacher's bchavior.z The adaptations consisted of
deleting items that did not pertain to a clasyrroom sesting and changing the
word '"parent"” to "teacher" in those {tems that were appropriste. Following
a factor analysis of the firs> round of dats, 34 iteca were retainad for
inclusion in the remaining administrations of the scsle., Thirty of these
items loaded on two factors that we call Carping Criticisa (cf. Henry, 1963:
302££.) and Warmth, The reraining four ftems constituted = third factor,
Freedom o- Avtonomy. On the assumption that students would require gome
time to develop stable perceptions of their teacher's behavior, the measures
of teacher behavior are derived frou the May, 1972, cédministration of the
Schafer scale year one and the May, 1973, adainistration for yesr two.
Individual perceptions of teacher behavior were averagad over all students
in a room; the resulting measure was used as a description of teacher

behavior for that room.

2¢n addition, student observers were trained in the use of Soar's (1966)
schedule of teacher behavior, The observational data is aot included in this
analysis.

oy
.
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Schafer reports on the validity and reliability of the original scele.
In our cwn analysis, the communality estimazes from factor analysis serve as
lower bound estimates of reliability and construct velidity. The
coeffi{:ients are comparable to those obtained in other stulies that have

used factor analysis a3 a means of validating {nstruments (e.g., Punch, 1967).

I11I. Devising an Appropriate Model

In general, thaories about teacher effects state that teacher behavior
affects the academic performance of students. From taic very general view,
ve feel that the apprcpriate test of whether or not (or to what extent)
teacher behavior does sffect chiidren is to consider & mixed level analysis;
individual student background weasures are examined in conjunction with
aggregate measures of the classroom environwent (teacher behavior) ia the
production of individual student outcomes.

Economists refer to the problems reiated to changing levels of analysis
as problems of aggrcgation (when individuals or groups are lumped together)
and dis-aggregation (wvhen they are separated). In sociology, the seminal
treatment of the problem appears to be Robinson's (1950) paper on "Ecological
Correlations and the Behavior of Individuals." The suthors of the OE0 Report

(Equality of Educational Opportumity) do not deal directly witk the lzvsl of

snalysis issue., The design of their study, however, indicated an awarenets
of the need tc employ multi-level models in the analysis of tlie schooling
process, Ccleman et al. refer to the design as a "two level' regression
analysis. We found no systematic treatment of the problem in the education
literaturs; we are fairly certain that the particular methodological issue

does not play a large part in the design and reporting of studies of teacher




behavior,

The appropriate model, then, should describe much more than mean
differences between rocms, It should also describe the effects of various
dimensions of teacher behavior on individual student outcomes while at the
sane time considering the characteristics of the ludividual student. To do
this requires = modeling technique capable of handling ind{vidual and
classroom level variables simultaneously, "gression analysis, which s the
most general form of the analysis of variance as commonly used in elducational
research, meets these specifications.

There are good reasons for researchers to be concerned with the unit of
analysis issue--particularly the level of aggregaticn on the "output' side
of the equation. First, multi-level anaiyses cf the schooling process
correspond to our general impressionz of what the classroom teaching process
1s all about. Second, to study only classroom means is to invite misleading
arswers,

To illustrate the latter point we draw on a paper Ly Rosenshine and
Furst (1971), 'Research on Teacher Performance Criteria.”" 1In their attempt
to syathesize some 0of the research su teacher effectiveness, the authors
utilize the rubric "process-product" studies to describe ". , ., investigations
which attempt to relate observe? teacher behaviors to student sutcome

measures. "

These studies are correlational in nature,

The correlational studies cited by Rosenshine and Furst appear to be
based on classrcom means, A teacher behavior is noted, mean classroom
learning 18 compuzed, and correlations between the teacher behavior and mean

student learning are calculateld over a sampie of classrooms. The rorrelation

(squared) can be interpreted as the amount of variance in "mean' learning




associated with variance in teacher behavior. A cnrrelarion of .70 hetwaen

teacher clarity and mean pupil achievement, indicates that 49% (.702) of the
between room variance ia student achievement is attributable to teacher
clarity, However, {f only 20% of the variance between students is attributable
o rooms, then only 3522 (.49 x .20) of the variance in individual outcome
scores ias attibutzble to teacher clarity. In correlational terms, the
coefficient would drop from .70 to .31 (1/7533 ) by changing {rom rooms to
students as the unit of analysis. Statisticslly significant or not, such
small reiaticnships would probably not be regarded ac impcrtant by
practitioners faced with the task of improving the scores of individual
students. Very simply, using classrooms as the unit of analysis will affect
the value of correlations between envirormental variables and student outcomes,

usually resulting in over-estimates of the size of envivonmental effects.

IV, Uses of Regression Anaiysis

The choice of regressfon analysis does not ~omplztely resolve the
methodological isrues involved in modeling teachsar behavior, As Coleman (1972)
notes in his provocative paper, "Integration of the Social Sciences through
Policy Analysis,' there are at lesst three different ways in which the iechnique
can be used.

Colemar reviews the various approaches, with particular emphasis on the
assumptions that underlie their use. Briefly, these include the use of
regression analysis (1) to estimate the parameters or coefficients for a well
specified model with known structures; (2) as a technique for uncovering tha
causal siructure in a set of variables when some prior assumptions can be made

about the causal relations among them (path analysis); and (3) as a procedure




for partitioning the regress:on . s of squares in {astances where no “usal
model can be specified and errors of measurement and colinearity are thought
to be prevalent, It is apparent that each of these successive uses of
regression analysis requires less stringent assumptions about the structure
of the proposed wodel and the crudeness or sophistication of the measures
empluyed, We will examine the use of methods one, parameter estimation, <nd
three, variance partitioning, in the analysis cf teacher behavior and student

achievement,

a) Partitioning of Variance

The use of variance partitioning prccedures requires relatively few
assumpt ions about the structure of the linear regression model. In fact,
all that one need assume {8 that the direction of "causality" is from the
independent to the dependent variables. (Coleman, 1972) The crudeness of
the measures generally employed {n educational research is a rationale for
adopting variance partitioning techniques, Mood (1971), for instance, groups
the variables he works with into broad factors on the assumption that the
individual measures that he empiloys are tirst, inaccurste (measurementwise)
and second, are only proxies for the variables thit he is considering. Zor
instance, he subsumes under t'e general factor of "peer quality" such
measures ss parental expectations for higher grades, hcurs of homework, plans
to go to college, etc. Also, for researcherr concerned with the location of
bases for implementing change in educational institutions, variance
partitioning techniques are useful ror identifving iadependent (orthogonal
or uncorrelated) factors.

The purpose of variance partitioning is to determine what part of the

explained variance can be attributed "uniquely" to ecach of the independent

]




variables and that part which is due to colinearity among the independen”
variables. One way tc conceptualize the procedure {s to regarl it as an
attempt to first, estimate the amouni of variance in a dependent variable
wvhich is attributable to an independent varisble over and ahove the variance
attributable to other variables in the set, and second, tc estimate the
amount of varfzsnce in the dependent variable which is shared amoag the
predictors.

Our analysis is based on the procedures outlined by Mood (1971),
althoug: interested researchers should investigats competing techuiques used
by Astin (1970), Ward (1963), or Newton and Spurrell (1967). The following
nodels are required:

(2.1) OUT{ = f(sij+13vik§
where: Sij is 1 if student { s in room j§,
zero otherwise,
IBV1k is the score for student { on
background varisble k,

OU'T1 i8 the outcome score for student {.

(2.2) ouT, = E(IBvik)

(Z.4) 0L = fOﬂBAJMBBjMBCJ)
where: PEBAJ to MIBCj sre the classroom average

scores on the three tescher behavior factors

for the teacher in classroom j.

{2.5) OUTy = f(MTBAJ+HIBBj+MTBCj+IBVik}

4 oy
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Model 2.1 is referred to as a "full"” model; it represents all
differences that exist between rooms as well as the student background
char-.cteristics. Model 2.2 places a restriction on the full mcdel such that
Gifferences between rooms are assumed to be zero; student - are
predicted solely as a function of individual background cua.scteristics.
Model 2.3 is the multiple regression analog of a one-way ANOVA, It attempts
to explain differences between individual student outcomes in terms of
unspecified differences between rooms. Model 2.3 signiries the upper limit
on the amount of variance in the outcom: that can be explained by any sort
of variance fn the classroom context, Assuming that this variance is large
enough to be of interest, the researcher may wish to know how much of the
variance in the cutcome ~an be attributed to his particular measure of the
classroom environment, This estimate i{s obtained by replacing the 1's in
model 2.3 with measures of the classroom context, resulting in mcdel 2.4.
Apy difference in the predictive efficiency (RSQ) of models 2,3 and 2.4
indicates the extent to which the replacement measures do not fully represent
all diiferences betwesn rooms in terms of the dependent variable, Model 2.5
predicts student outcomes from knowledge of specific teacher behaviors and
individual background data., The raduztion in explained variance from
model 2.1 to model 2.5 is a further indication that the teacher behavior
measures do not fully account for the variance attributable to the classroom

context.

Resultis
Table I contains the means, standard deviations and correlations for

the variahles employed in the study.
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Model 2.1 (Tatle I1), with all of the variables included, accounts for
approaimately 737 of the variance in math achievewent. A comparison of
model 2.2 with wodel 2,1 indicates that only 6.2% of the total variance can
be attributed to differences between rooms over and above differences
associated with student background characteristics. Indeed, under idesl
circumstarces, where student background cen be assumed to be unrelated to
room assignment, only 15% (model 2.3) of the variance in student achievement
is associated with any differences hetween rooms.

Fifteen percent isa't much, six percent is even less--but these figures
look like other estimates of the amount of variance in achievement that lies
between school units. And, their size is NOT a function of inadequate
aeadures of teachec behavior,

Finally, we note that sbout 58% of the variance in student achievement
is associated with the student background wmeasures, over and ebove differences
between rooms. Some 9% of the variance is associated with joint effect of
differences between rooms and student characteristics. In other words, in
this sample it is impossible to disentangle a part of the background and
room effects.

A second step in the analysis favolves substituting measures of teacher
behavior which describe the rooms for the dummy variables wnich simply
indicate in which romm a student is located. (The number of descriptors
should be less than the nurber of rcoms if degrees of freedom are not to ba
exceeded,) To accomplish this, we used three measures of teacher behavior:
carping criticism, te-.cher warmth snd the extent to which the teacher extends

freedom and autonomy t (he students. Once agasr. v 1 iaace parrs loning

shows that a large amount of the variance in math ;.uicvement i{s associsted
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Teble II

Partitioning of Variance in Math Achievewent
into Classroom and Background Related
Sources - Year 1

Full Model /model 2,17 72.98%
Unique to Background /model 2.1 - mndel 2,37 57.961"
Unique to Classrooms /mod:i 2.1 - model 2,2/ 6.14%"
Overlap 8.88%

Partitioning of Variance in Math Achievement
into Teacher Behavior and Background
Related Sources - Year 1

Full Model /model 2.57 68.74%
Unique to Background _/_x—nodel 2,5 - model 2_137 65.82%"

Unique to Teacher Bahavior /model 2.5 - model 2,2/ 1.90%™"

Overlap 1.02%

*
P < .C1
p <€ .05

A
-
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with background, over aand above the mszsures of teacher bekavior. About 2%
is associa’ed with teacher behavior over and above room effects. Only 1% is
shared betweean the two zaets of predictors.

By compering model 2.3 and 2.4 we see thet while 15% of the variance in
mrth achievement lies between rooms, only 3% can be attributed to teathsr
behavior. Either these measures of teacher behavior are not what cause the
differences in the outcome--or, the measures of behavior are inadequate,

For the amount we can accept either interpretation, for the finding is not
as important as the fact that we have outlined an sasy way to assess the
adequacy of our measures of teacher behavior. Models 2.1 end 2.3 are a
standard ggainst vhich the measures can be evaluated; thoy requize no
assumptions sbout what is being measured on the independent side of the
regression equation,

Substantively, we obtain the same kind of results whea student
satisfaction is used as the dependent variable (Table III). Not much
variance {s attributable to rooms, fully 30% is explained by the backgrcund
variables, and there is some, hut uot much, overlap betw.en rooms and
background, Much less of the total variance is attributsvle to variables in
the full model (38% against 73% for math). However, Figure I highlights an
important problem: the rooms which had high satisfaction scores are not the
same as those vhich had high math scores. (The rank-order correlation is
.1308 (p).05).) It seems probable, then, that activities that might lead
to high meth scores might not contribute to, or even reduce, satisfaction
scrres. This observation represents a problem that requires extensive

treatment in its own right. For now, we will proceed on the assumption that

teachers are willing to maximize one output while perhaps seeking only to
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Table 11X

Partiticning of Variance in Satisfaction with School
futo Classroom and Background Related
Sources - Year 1

Full Model /model 2,17 38.66%
Unique to Background [;cdel 2.1 - model 2.}7 30.01%*
Unique to Classroon zaodel 2,1 - model 2.27 6.417%
Overlap 2.24%

Partitioning of Variance in Satisfaction with School
into Teacher 3ehavior and Background Related
Sources - Year 1

Full Model /model 2,57 36,49%

Unique to Background /wodel 2.5 - model 2.4 25.84%*

Unique to Teacher Behavior /model 2,5 - model 2,27 2,247

Overlap 6.417

*p <€ .01




Math «--.. .
Satisfaction

Math oean = 29,34
Satisfaction mean = 14,20

. Deviation

Figure I
Classroom Daviations from Mean Satisfaction and Math Scores - Year 1

4«)
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avoid serious problems with other outcome(s) that might be considered., 1In
the interest of parsimony we will confine our subsequent analyses to the math
outputs,

If the model uncovered by variance partitioning cannot be used on other
sets of data, its practical significance is indeed limited, One way to
examine the stability of the model 1s to compare equations derived from a
second year of data collected with the same sample of students as they moved
into the sixth grade, The relevant second year equaticas are 3.2, 3.4 and
3.4 in Tabie IV. These contain information about background, teacher
behavior in the second year in all three possible combinations, (Their
equivalents are models 2,2, 2,4 and 2.5 from the first year of data.,) From
a corparison of Tables II and 1V it is evident that the results of the
variance partitioning (in math achievement) between these two sets of
variables does not change substantially from the first year to the second.

Aa F-test of the statistical significance of the difference {n the amcunt of
variance attridutable to teacher behavior, and the background variables reveal
that the i1fferences from year one to year two are not statistica:ly

signiricant at the ,05 level. (See Table VI.)

Conclusion from the Variance Partitioning

From all of the a“ove it seems that teac’:»2r ochavior, as measured in
this study, has a trivial effect on both math achievement and satisfaction
with school. Moreover, it does not seem likely that any measure of the
classrocm environment can account for more than 157 of the variance ia math

achievement nor 8% of the variance in satisfaction with school.

76




Table IV

Partitioning of Varisnce in Math Achievement
{nto Classroom and Background Relat 1
Sources - Year 2

Pull Model /model 3,17 70.43%
Unique to Background /model 3.1 - model 3.3/ 58.26%"
Unique to Classrooms /model 3.1 - model 3.2/ 3.73%"
Overlap 3.447

Partitioning of Variance in Math Achievement
into Teacher Behavior and Background
Related Sources - Year 2

Full Model fuodel 3.5/ 66.95%

Unique to Background /rodel 3.5 - model 3.4/ 62,457
Unique to Teacher Behavior __/_;odel 3.5 - model 3._2_7 5.257%

Overlap -+ 00797

*p { .01

“>q
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Table V

Partitioaing of Varfance in Satisfaction with School
{nto Classroom and Background Related
Sources - Year 2

Full Model /xzodel 3,17 35.72%
Unique to Background /model 3.1 - model 3.3/ 20.35%*
Unique to Classrooms /model 3.1 - modei 3.2/ 1n.an**
Overlap 4,20%

Partitioning of Variance in Satisfaction with School
fato Teacher Behavior and Background Related
Sources - Year 2

Full Model /model 3.57 32,047
Unique to Background /model 3,5 - model 3.&7 20.51%"

Unique to Teacher Behavior /model 3.5 - model 3.27 7.49%"

Overlap 4,047,
*p ¢ .01
**p ¢ .05
[ LY
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b) Parameter Estimation

1f we are villing to assume that our model of teacher behavior and
student achievement ic¢ well specified, that the relevant variables have bLeen
included in the model and that our measures are relatively accurate, we are
warranted in using regression analysis to generate the parameters of our
model. A distinct advantage of using regressfon analysis in this manner lies
in the interpretation of regression weights (the parameters or regression
coefficients). For example, a regression weight of -.1790 attached to the
first dimension of teacher behavior, carping criticism (Table VII, model 2.5)
permits us to make the following statement: for every increase of one point
in the average student perception of teacher behavier (carping criticism)
there {s a decrease of .18 points in the student's post-test math achievement,
Beta weights, which are nothing more than standardized regression coeffici=nts,
are open to a similar interpretation, except that a change in the outcome
variable due to a predictor is reported in standard (z) scores, Except for
the case when the predictor variables are orthogonal, we cannot generate
equivalent statements by considering the unique and overlaoping parts of the
particioned variance,

Consider the needs of a district superintendent, faced with the problam
of improving the academic achievement of the students in his various aschools,
He hires a consultant t2 advise him on the most promising course of actioen.
The consultant collects a variety of measures pertaining to the organizational
structure of the school, actual teacher behaviors, number of books per
student, teacher salaries, a2nd the number of remedial programs per x number
of students in addition to data on student background characteristics., If

the data i{s analyzed by partitioning the variance among the various factors,




the results will indicate the relative irmortance of the variables or sets
of variables. The estimation of the yarameters of the medel, on the other
hand, will provide, in sdditlcn, an estirate of the 2xpected ‘ncrease ia the
outcome per standard unit increase in & particular predictor variable. The
sdministrator {s thea in a position to consider simultanecusly the investment
(in dollars--or other terms) required to manipulate the predictor varieble
and the expected improvement In the ovtcome given that isvestment. It may
turn out, for example, that slthough the larges{ increase in the outcome
measure can be expected as a i1esult of increasing, by one, the number of
books per pupil, an even larger incremeat can be affected, for the rame cost,
by increasing five-fold the number of remed{al reading programs per x number
of students.

There is a potential difficulty in working with regression weights
which is avident eveu from cur cxample, When we employ a measure such as
nurber of books per pupil as a quality indices for the school, it is possible
that che -xasure is nothing r2re thaa a poxy for the wealth of the scheols,
and by definition, the wealth {or SES; of the st.dents. Unfortunately, by
manipulatirg the varieble numder of books per pupil, we will probably not be
able r» aff -cu the desired _utcome. This is an issue that Mood (1971) alludes
ro in his defense of variance partitioning as the appropriate stcristical tool
for anaiyziuag the schooling procrsc,

An interesting and .nformative application of these procedures would be
to run tne regressirn equations (and estimate the paramrters) separately for
various group- of students. For instance, if the researcher or practitioner
believed Lhat the varicus, dimenslons of teacher behavior affected different

t..:al groups ‘itfcrently, he might construct two modela, one for whites and
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another for blacks. A comparison of the beta weights (for teacher benaviors)

would indicate whether this hypothesis were, in fact, tenable,

Results

Tables VII through X present the results of the parameter estimation
for years one and two for the two outcomes, math achievement and satisfaction
with school.

Table VII, model 2.5, suggests that the pre-test ecedsure is the most
important predictor of post-test math achievement in year one., The other
background variables make a comparatively small contribution to the outecome,
(In the event that the reading pre-test measure were dropped from the
equation, a variable such as IQ, which 1s highly correlated with the pre-test
measure, would assume more importance.) [he teacher behavior measures:
carping criticism, teacher warmth and freedom or autonomy all make small
negat.;.ve contributions to the outcome., Howaver, it 1s not necessary to be
overly concerned with these figures (which perhaps do not correspond to our
expectations), The B weights for these variables are not significant
(p>.05), i.e., more than five times out of a Lundred we would obtain B
weights such as these by chance,

At this point, we are again faced with the problem of evaluating the
stability of our proposed model. If we simply examine the regression weights
attached to the variables in model 2.5 (year one, Table VII) and model 3.5
(year two, Table IX), we see some rather dramatin differences. While the
pre-test measure is once again the most important variable in predicting the
outcome in year two, the B coefficient is smaller in year two than in year

one, The B weights attached to sex and number of siblings have changed

€y
ok
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direction. The most noticeable changes, howsver, have occurred, in the
parameters asscciated with the three dimensions of teacher behsvior; the
size snd direction of the B weights have changed substantially for all three
reasures,

We applied a test (Huarg, 1970) of the constancy of a subset of
regression coefficients (B weights) to the wmeasures of tesacher behavior
predicting math achievement. We rejected the null hypothesis (HO: Bl-Bz)
at the .0l level of significance (F = 9.68, d.f. = 3,354), We applied the
same test to the background variables; the null hypothesis (Ho: 31'32)
could not be rejected (¥ = 1.3363, d.f. = 6,354).

In sumnary, the B weights for teacher behavior changed significantly
over the perfod in question. The hackground measures, on the other hand,
behaved consistently over the two samples, We acknowledge that our
interpretation of these F statistics is suspect--the measuremeat instruments
are relatively unsophisticsted, making {t extremely difficult to determine
whether the change (and stability) we have verified statistically are, {n
fact, spurious. Regardless, we fecel that the value of the procedure is that
it forces educational rasearchers to consider the issue of the stability of

their proposed models.

Summary and Conclusions

In this report, we have attempted to shov why it is necessary to devise
models for exsmining the 'causes' of students learning outcomes {n ways which
reflect the operation of <chools, In short, we argue that it {s necesssary to
use regression models which incorporate both aggregate measures (school or

classroom) and individual measures. We alsoc try to show that the models may
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be used in different ways, and that outcomes of research are highly
dependent on the ways in +hich the regression models are used.

In an earlier paper arising from this project (Andersoa, 1972) the
reasoning behind a mixed model of analysis was carefully spelled out and
contrasting data analyses were presented. In this, the final report for the
project, we have shown (a) how the regression equations may be used in two
different ways, and (b) that the regrossion 2quations used to predict student
outcomes seem unstable from year to year in terms of the coefficients applied
to classroom behavior on the part of teachers, and (c) that differences
between rooms in terms of student outcomes are much smaller than differences
within rooms--again reinforcing the findings of Coleman et al. (1966), but
with the gignificant difference that our unit of analysis was the classroom
rather than the school,

The latter twvo findings are important for the following recasons:
(1) 1If regression coefficieats for teacher behavior are unstable

from year to year, then we cannot with safety apply

sophisticated modeling techniques (such as path analysis)

to data purperting to describe classroom behavior on the

part of teachers. One would have to see stabili-y from

year to year {n order to be confident that the results

of an analysis based on ccefficients would be worth

acting upon from a policy standpoint.

(2) 1f differences in student achlevement lie primarily at the

level of the {ndividual student, then the primary focus of

rescarch activity aimed at {wproving student performance

needs to be on those things which have differential impact

Iry
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' on children in classrooms, Thus, measures of teacher or
administrator behavior, while important for their heuristic
value at an aggregate level, need to be assessed from the
viewpoint of rach student if we are to be a%le to examine
the results of behavior on student performance,

From the above, we conclude that much of the research fato student
behavior as a f.nction of teacher performance is without significant value.
Both our unrestricted models (which show little variation in achievement
attributable to room assignment, regardless of any characteristic of the
teacher), and our restricted models (which attempt to assess student
performance as a function of teacher behavior) indicate that little variance
in pupil achievement can be ascribed to Aifferences between rooms once studant

background characteristics have been controlled.
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